RF Oscillator Improved Characteristics of Phase Noise Using Ring type DGS
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ABSTRACT

In this paper, a novel resonator using ring type DGS is proposed for improvement of phase noise characteristics that is weak point of
oscillator using planar type microstrip line resonator, and oscillator for 5.8GHz band is designed using proposed DGS resonator. The ring type
DGS resonator is composed of DGS cell etched on ground plane under 502 microstrip line. At the fundamental frequency of 5.8GHz,
7.6dBm output power and -82.7 dBc@100kHz phase noise have been measured for oscillator with ring type DGS resonator. The phase noise
characteristics of oscillator is improved about 9.5dB compared to one using the general \/4 microstrip resonator. Because it is possible that
varactor diode or lumped capacitor is placed on the gaps of ring type DGS, resonant frequency can be controlled by bias voltage. We can
design voltage controlled oscillator using proposed ring type DGS resonator. Thus, due to its simple fabrication process and planar type, it is
expected that the technique in this paper can be widely used for low phase noise oscillators for both MIC and MMIC applications.

7 E
29 AIHAATZE, RF $377], 9442, MMIC
Key word

Ring type DGS, RF Oscillator, Phase Noise, MMIC

Op
=
o
o
[
n
2
Ao
El
[
>

=83} (grkim@silla.ac.kr) XL 2 2012, 04. 23
AMARAZ AR} 2012, 05. 18

TR hitp://dx.doi.org/10.6 109/jkiice.2012.16.8.1581

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



3

=52 21638 A8

(DGS) sZ17|

Ki

?_

b

x|

.|

pall
ol
R

M.

—_

o

=13
=

=4

A& o = oI TH5]. DGS

el

il
o

el
ofp

il
mrt

]

17 915 B A7}

7] A1 &]

=
=

8ARA o]

7|0 Az ek

A 7]

=

FEA T Bol A=At

7}

27 Fe

TxH o7 3 A% AgE, A

DGS+=

o]

)
i

Z1 710 A

S U= Q27 H Y3

d % DGS 125 HERHRITE 7] d g0l vlo| AR AE

2 2ol DGS #Elo] 47} 5]

oA 7|RE] FX7], ulo]a =

A e

o
T

eI 19 3

571828

DGS

OFRZ tpro] A o] Fo . 7in] ¥

20 8

Ho

I

ol Al &2

S

A FA 0.7874mm, =& T

%

al

0.018mm<! 7] &5 7]+ 2 HFSS

o

e
oF
BjE
N

A

=
=

wir

[

DGS Pattern

Microstrip
(top)

.

T
% oy &I
O 2
ﬂmu wir ‘w
¥ox 9
T T 2
o B2
X =T %
oo
N > ©
m 4 oy
s 72
= )
fvzel
mky KN
= U
~ BN :¥
ony R
GRS
w P
o Ao
of T m
o K

Fig. 1 Structure of Ring type Resonator
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